Regulation of clusterin secretion and mRNA expression in astrocytes by cytokines.
Clusterin is an authentic Sertoli cell secretory product initially identified in the ram and rat testis. Subsequent studies have shown that this protein is present in almost all organs and in multiple species. Its mRNA increases in the brain undergoing degeneration as a result of infection, brain injury, and other pathological conditions such as Alzheimer's disease. However, its site(s) of synthesis and modulator(s) in the brain are not known. The objectives of this study were to determine if astrocytes could synthesize and secrete clusterin in vitro and to investigate the effects of various cytokines on the secretion and the mRNA expression of clusterin in the primary cultures of astrocytes. Astrocytes were isolated from cerebral cortices of neonatal rats and enriched to a purity of greater than 95% as judged by immunocytochemical staining using antibody against glial fibrillary acidic protein (GFAP), a specific marker of astrocytes. Using immunoprecipitation techniques, we have demonstrated that astrocytes actively synthesize and secrete clusterin in vitro. Immunocytochemical staining using a monospecific antibody against clusterin showed that this protein is localized in the entire cytoplasm and the processes of astrocytes. Treatment of astrocytes with either interleukin-1 beta, or interleukin-2, induced a significant increase in the production and the mRNA levels of clusterin, whereas other cytokines including interleukin-3, interleukin-6, and interferon-gamma had no apparent effect. The results of this study suggest that clusterin may be a marker to study the immune response in the brain.